This study empirically investigates the effects of population growth on average life expectancy in Nigeria taking into account the explicit role of healthy citizens in economic development as well as other control variables not considered in prior studies. Predicted on country-specific regression and Granger Causality test using time series data between 1986 and 2015, the findings reveal that rising population growth have positive and insignificantly impacts life expectancy; but 1% decrease in fertility rate and population of 65-and-above dependency ratio could positively stimulates an improvement in longevity by 5.84, and 81.5 respectively in Nigeria. Furthermore, the granger causality test shows that population growth could granger cause low life expectancy in Nigeria at least at 10% level of significant. The findings therefore make a case for strengthening efforts towards reducing both fertility rate and age 65 and above dependency ratio with priority given to the welfare of ages 65 and above population in Nigeria.
Introduction
Is rapid population growth good or bad for longevity? Both theories and empirical studies are yet to provide satisfying explanation about the implications of rising population growth on average life expectancy even in developed countries. Specifically, some theories suggest that more increasing population growth could be bad for health status of citizens and their life expectancy because with a larger population there would be more pressure on health facilities especially in developing countries. While others explain that rising population growth could lead to greater productivity either by inducing innovation, producing innovation or through creating greater economies of scale even in medical-care services (Turner, 2014; and Mateo, 2016) .
In recent years, growing population has become a key issue of concern to Nigerian and policy makers alike. This is because, rising population in terms of its composition and size, has far-reaching implication for citizens' quality of life. As Odusina (2011) observes, population is a major asset of the developing countries, as resource for economic growth and development, and is also the prime beneficiary of development. It often constitutes the bulk of the producers of goods and services as well as the major consumers of the goods and services. However, the impact of population on development depends not only on the absolute size but also on its quality and implications. Obviously, Nigeria's population is large with appropriately 194 million people (United Nations, 2017) . Her population is also about 3% of the world population with a population growth rate of about 2.62% annually alongside with low GDP growth rate of -1.54% (during economic recession) respectively in 2016 (World Bank, 2017) . This implies that the current population growth rate in Nigeria exceed the GDP growth rate. With rising population, it become increasingly important to also increase health financing and infrastructure; however, the total health financing (percentage of GDP) is 3.67% in 2016 which is low compare to health spending (% of GDP) of 4. 32% and 4.47% in 2004 and 2007 respectively (World Bank, 2017 . Published by IDEAS SPREAD prior studies have also shown that life expectancy at birth is low in Nigeria (see Novignon et al., 2015; World Bank, 2017; Karimo et al., 2017) .
The foregoing suggests that probably insufficient health facilities to meet the population needs, in addition to inadequate health financing and infrastructure resulted from poor governance might be accounting for low life expectancy in Nigeria. Although the impact of population growth towards education, urbanization, public finance and economic growth has been established (see Mateo, 2016; Bussolo et al. 2015; and Bloom et al., 2011) , its longevity-impact has not received adequate attention from previous studies. Therefore, this paper relies on the country-specific regression to comparatively ascertain the effects of population growth, infrastructure and health financing on life expectancy in Nigeria. This is with a view to proffer sustainable strategies for health sector development in Nigeria. Following this introductory section, review of related literature is presented in section two. Section three present methodology while section four focus on findings. Finally, section five concludes and draws lessons for Nigeria.
Review of Related Literature
Population growth rate is an increase in the number of people that reside in a country, state, or city over time. The global population rise from 2.5 billion to 5.7 billion people between 1950 and 1995, and presently the statistics is nearly 7.6 billion in 2017 up from 7.4 billion in 2015; the figure is also expected to grow to 9.8 billion people by 2050 (United Nations, 2017). As the report noted, despite nearly universal lower fertility rates globally, the increase is still spurred by the relatively high levels of fertility in developing countries. For Nigeria, the report of United Nations' World Population Reviews (2018) further indicate that among the ten largest countries globally, Nigeria is growing the most rapidly. Specifically, as of 2018 the estimated population of the country is 195.88 million (United Nations, 2018). As Figure 1 indicate, the population growth of Nigeria has been on the rising since 1997 from 2.48% to 2.69% in 2015 (World Bank, 2017). For longevity or life expectancy (LEB), which refers to the average number of years an infant is expected to live if mortality patterns at the time of birth remains constant in the future (World Bank, 2016) . It is the average-period that a person is expected to live as determined taking account of current economic situation. This also reflects the overall mortality level of a population, and summarizes the mortality pattern that prevails across all age groups (WHO, 2006) . It also indicates the number of years an infant would live provided the patterns of mortality continues at the time of birth were to stay the same throughout his life. Hence, it is an important index of long life and quality of living (Grepin and Bharadwaj, 2015) . Theoretically, the debate over population growth and its significance for human welfare and their longevity was raised in Robert Malthus studies on population, in the sense that growth of population depends upon the means of subsistence, primarily the food supply (Thompson, 2010) . Malthusian explanation predicts a fast and steady population growth for countries with an abundance of natural resources until the points where abundance turns to scarcity since the production growth would be linear and population growth exponential (Bussolo et al. 2015, and Thompson, 2010) . With time, the exponential function would return the linear production function and lead to famine or other disasters. Other economists like Adam Smith (1937), Schumpeter (1954), and Rostow (1990) further provided insight about the relationship between population growth and subsistence resources.
These theories led to various empirical findings. For instance, Istaiteyeh (2017) investigate the impact of socioeconomic determinants (including per capita GDP, public spending on health, urban population, and secondary school enrolment) on life expectancy in Jordan. The study covers the period from 1990 to 2014 and employed Vector Auto-Regression technique (VAR). The empirical findings indicate that unemployment and secondary school enrolment explains longevity in Jordan. In Nigeria, Ilori et al. (2017) examines an empirical evidence of the specific impact of public health expenditure on life expectancy in Nigeria using time series data spanning between 1981 and 2014. Their study employ bounds testing co-integration and Autoregressive Distributed Lag (ARDL) procedures to determine the relationship between public spending on health and life expectancy in Nigeria. The results indicate that School Enrolment and carbon-dioxide emission significantly and directly influenced life expectancy in Nigeria, while School Enrolment was found to be insignificant in both short and long runs contrary to economic theory. Ratna and Sari (2016) examine empirically the relationship between the health budget, human capital and population growth in Indonesia by using both quantitative and qualitative analysis. Their quantitative results from regression technique support the theory that there is significant no relationship between life expectancy and population growth, while their qualitative analysis is used to describe the role of formal and informal institutions, including financial institutions in reducing birth rates in an effort to improve human capital. However, Shahbaz et al. (2016) focused on life expectancy drivers in Pakistan. Their findings conclude that rural-urban inequality in income and economic misery have substantial inverse impact on life expectancy, but urbanization support life expectancy, while illiteracy declines it.
The study of Hansen and Lonstrup (2013) indicates that increase in longevity decreased per capita GDP growth and rising population growth. These findings are robust to the inclusion of initial life expectancy and initial GDP per capita. Currais (2000) take into account the extent to which fertility and mortality affect the population growth rate. His findings indicate that mortality depends on health expenditure and fertility rate, and that household often take into account the welfare and resources of their current and future that concerns population growth rate. In sum, most of the empirical studies conducted especially in developed and developing countries including Nigeria with emphasis on public health spending, per capita GDP, rural-urban inequality in income, and unemployment on life expectancy. However, these studies failed to appropriately account for the impact of population growth on longevity and the effect of fertility rate and age 65 and above dependency ratio. Hence, this study will bridge the gap in the empirical literature by investigating the impact of population growth on life expectancy in Nigeria.
Theoretical Framework

Grossman (1972) theorized that health status (H) is determined by various factors (X). This implies that:
H = f (X)
(1) where X are population growth ratio (PG), age 65 and above dependency ratio as percentage of working-age (AD), fertility rate (FR), and population ages 65 and above as the percentage of the total population (PA) in Nigeria. 
From the foregoing, the model utilized for this study is in the spirit of Istaiteyeh (2017) . However, the model differs in that it considers the impacts of population growth rate, age 65 and above dependency ratio as percentage of working-age, fertility rate, and population ages 65 and above as the percentage of the total population in Nigeria.
From equation (2), the econometric model is specified as:
where is the error term assumed to satisfy the Gaussian white noise condition. Apriori, the ADW, FRT and PA are expected to exert inverse influence on longevity or average life expectancy (LE), while PG could either be positive or negative.
Scope and Data Sources
The study employs annual data spanning 1981 to 2016. The description and definitions of variables, including the sources are given in Table 2 . 
Empirical Analysis
Descriptive Statistics
The descriptive statistics of variables used in the estimations is presented in Table 3 . From the table, the average LE is 48 years old with standard deviation of 2.57 years. The minimum population growth was 2.49 percent, while the average fertility rates is 6 children per woman in Nigeria for the periods under study. Again, the correlation matrix table presented in Table 4 reveal that, high inverse correlation exists among all the variables and LE except PG. For instance, the correlation between LE and FR is about 86 percent. 
Unit Root Test
The study tests for unit roots for all the variables. Augmented Dickey-Fuller (ADF) and Phillip-Perron (PP) are used to perform the tests. The results of the stationarity tests of variables at levels are presented in Table 5 . The findings in Table 5 indicate that all the variables except LE are non-stationary at levels for ADF. The unit root tests applied to the variables at levels reject the null hypothesis of stationarity with evidence from PP test for all the variables. The variables are therefore, differenced once and they are confirmed to be stationary. The ADF and PP tests applied to the first difference of the data series accept the null hypothesis of stationarity for all the variables. Thus, the variables are integrated of order one I (1).
Co-integration Test
Considering the unit root tests of the variables, the study proceeded to establish whether or not there is a long-run co-integrating nexus among the variables (LE, PG, AD, FR, and PA) by using the Johnasen full information maximum likelihood method. The Johnasen tests (as presented in Table 6 ) indicated that the trace and maximal eigenvalue statistics revealed the existence of four co-integrating relationships between LE and other variables at the 5 percent level of significance. The conclusion drawn from this result is that there exists a unique long-run relationship between LE, PG, AD, FR, and PA. The long-run longevity (LE) can be obtained by normalizing the estimates of the unconstrained co-integrating vector for the long-run LE are presented in equation 4. 
Dynamic Specification of Longevity
In the short-run, deviations from this relationship could occur due to changes to any of the variables (PG, AD, FR, and PA). Due to the differences between dynamics governing the short-run and long-run behaviour, the short-run hssr.ideasspread.org Humanities and Social Science Research Vol. 1, No. 1; 2018 Published by IDEAS SPREAD interactions and the adjustments to long-run equilibrium are paramount because of the policy implications. The Error-Correction Model (ECM) is expected to be negatively signed and significant in the LE function. This result as presented in Table 9 substantiates the finding of co-integration among the variables reported earlier. Table 9 also indicate that the error-correction term of 18 percent, suggesting that the disequilibrium in the LE model is offset by annual short-run adjustment. 
Granger Causality
LE and PG are inter-linked and co-related through various links. Although there seem to be no empirical or theoretical insight that could conclusively indicate sequencing from either direction. Therefore, the Granger Causality test for this study was carried out on LE and PG. The results (as presented in Table 10 ) indicates the existence of a bi-directional causality at 10 per cent level of significant which runs from LE to PG and vice versa at lag 2. 
Regression Results
The regression estimation results are reported in Table 11 ; although, rising population growth have positive and insignificantly impacts life expectancy in Nigeria, but FR and PA have negative and significant impacts on longevity in Nigeria. This means that 1 percent decrease in FR, AD, and PA could positively stimulates an improvement in life expectancy by 5.84, 27.7, and 81.5 respectively. These findings confirmed that of Ratna and Sari (2016) in Indonesia. Therefore, increase in any of these variables could trigger longevity in Nigeria. The R 2 as shown in the result is 97.5 per cent, this value indicates that the model explains about 97.5 per cent of the behaviour of life expectancy in Nigeria. At 0.0000, the probability value indicates that the regression estimation result is highly and statistically significant. 
Conclusion and Recommendations
This study investigates the dynamics of population growth and life expectancy in Nigeria. The empirical results suggest a long-run relationship between population growth and longevity for a 35-years data period spanning 1981 to 2016. This result is consistent with Istaltayeh (2017) that investigated the impact of socio-economic determinants that includes per capita GDP, government expenditure on health, secondary school enrolment, and urban population on life expectancy in Jordan. Although, the regression estimated results of this study indicates that population growth is insignificant in predicting life-expectancy; however, it indicates that rising fertility rate and population of 65 and above dependency ratio would reduce life expectancy in Nigeria.
The implication of the findings is that rising population growth have positive and insignificantly impacts life expectancy; but 1% decrease in fertility rate and population of 65-and-above dependency ratio could positively stimulates an improvement in longevity by 5.84, and 81.5 respectively in Nigeria. Furthermore, the granger causality test shows that population growth could granger cause low life expectancy in Nigeria at least at 10% level of significant. These results therefore suggest that for policy makers in Nigeria to increase average life expectancy of her citizens, attention should be given to reducing fertility rate. More importantly, a higher level of attention should be given to timely payment of pensions and gratuity, this will reduce over dependency ratio in Nigeria. Also, policies aimed at improving the welfare of population ages 65 and above should be given more prominent attention.
